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This thesis investigates the use of eco-friendly 
copper (I) iodide or cuprous iodide (CuI), a p-type 
semiconductor material, with the incorporation 
of a chelating agent or organic ligand, called 
tetramethylethylenediamine (TMED@TMEDA) in the 
preparation for solid-state dye-sensitized solar cells 
(DSSC). The CuI solution incorporated with the ligand 
was dispersed in acetonitrile solvent and deposited 
on glass and indium-doped tin oxide (ITO) substrates. 
The thin film is characterized to study its suitability 
for applications in dye sensitized solar cell (DSSC), a 
low cost solar cell but having high energy conversion 
Recently, nanotechnology is employed in chemical 
synthesis of zinc oxide (ZnO) to produce novel 
nanostructured ZnO thin films. This new material 
synthesis technique could enhance the electrical and 
optical properties which can be applied for window 
layer application in solar cells. Although there are 
many chemically synthesis methods available, thermal 
chemical vapor deposition (CVD) method offers ZnO 
purity up to 99% and high quality films. However, to 
produce uniform and repeatable nanostructured ZnO 
thin film using double furnaces thermal CVD is very 
challenging and almost impossible. Therefore, a 
novel method using a gas blocker to synthesize ZnO 
nanowires was introduced in this thesis. As a result, 
uniform and repeatable nanostructured ZnO thin films 
were successfully deposited on ITO coated glass 
assisted with gold catalyst. The resulting crystallite 
size is around 32 nm and nanowire length around 
5 μm. Since the electrical and optical properties of 
nanostructured ZnO are strongly dependent on the 
thin film’s quality, the crystallinity of the thin films was 
enhanced by post annealing. Annealing the films at 
550°C for 1 hour has produced optimum crytallinity in 
(0 0 2) crystal orientation. Another parameter which 
affects the structural and growth intensity is the carrier 
gas flow rate. It was found that using 0.75 L/min of gas 
flow rate had produced smoother nanostructured ZnO 
surface morphology and more growth on (0 0 2) plane. 
However, the transmittance in the visible region is only 
efficiency. From the characterization, compared to that 
of pure CuI film, its optical properties show improved 
band-gap energy, while its electrical properties show 
improved conductivity. An efficient solid-state dye-
sensitized solar cell (n-TiO2/dye/p-CuI) with improved 
stability was fabricated. The TMED-capped CuI crystals 
not only controls pore-filling of the dyed TiO2 layer but 
also improves the electrical contacts between the TiO2 
particles, which in general improves the efficiency of 
the DSSCs. Current-voltage characteristics of the cell 
showed a larger energy conversion, achieving higher 
energy conversion efficiency and improved stability.
65% with film thickness approximately 630 nm. This low 
transmittance is resulted from the gold catalyst which 
absorbs light at visible region. Therefore, ZnO seed 
layer was deposited and optimized to enhance the (0 
0 2) crystal orientation and substitute the gold catalyst. 
As a result,catalyst-free nanostructured ZnO thin film 
was fabricated and the transmittance improved to more 
than 80%. However, the conductivity decreased to 1.82 
x 10-3 S.cm-1. The fabrication of nanostructured ZnO-
based heterojunction thin film solar cell was realized 
by depositing new p-type material (InxSnyS thin film) 
on nanostructured ZnO thin film using electrochemical 
deposition (ECD) method. A solar simulator was used 
to measure the current-voltage (I-V) characteristics of 
the solar cell using indium metal as the electrodes. It 
was obtained that the solar cell has energy conversion 
efficiency (h) of 0.041% with short circuit current 
density of 181 μA.cm-2 and open circuit voltage of 0.47 
V. The field factor (F.F) of the solar cell is approximately 
0.476, with maximum current density of 150 A.cm-2 and 
maximum voltage of 0.27 V. This finding proves that 
nanostructured ZnO thin film successfully functioned 
as a window layer. It also proved that nanostructured 
ZnO can be synthesized without using metal catalyst 
which degrades the optical properties of the thin films. 
However, further research should be undertaken 
especially to synthesize p-type materials which are 
more suitable with ZnO.
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Ultraviolet (UV) photoconductive sensors have 
been fabricated using undoped and aluminium (Al)-
doped zinc oxide (ZnO) nanorod arrays and novel 
nanostructures, such as nanohole-enhanced, aligned 
Al-doped ZnO nanorod arrays and Al-doped ZnO 
nanorod-nanoflake network thin-film structures. 
These nanostructures were deposited using a novel 
technique known as the sonicated sol-gel immersion 
method. The use of Al-doped nanostructures in UV 
photoconductive sensor applications has not been 
widely discussed in the literature. The nanorod array 
properties and the fabricated sensor performances 
were analysed using field-emission scanning electron 
microscopy, energy-dispersive X-ray spectroscopy, 
transmission electron microscopy, X-ray diffraction, 
atomic force microscopy, micro-Raman spectroscopy, 
photoluminescence spectrometry, ultraviolet–
visible–near-infrared spectrophotometry, atomic 
force microscopy, thickness profilometry, two-probe 
current-voltage measurement system, and UV 
photocurrent measurement system under a 365-
nm UV lamp. In this study, several parameters were 
studied regarding the growth of ZnO nanorod arrays 
for use in UV photoconductive sensor applications, 
including the doping process (undoped and Al-doped), 
the precursor volumes (50-1,000 ml), the annealing 
temperatures (300-500°C), the ambient annealing 
environment (air, vacuum, and oxygen environments), 
the immersion times (10-300 min), the sonication 
times (0-50 min), and the coating processes (intrinsic 
ZnO and poly(vinyl alcohol)). Additionally, the effects 
of the metal contact gap and the bias voltage on the 
UV sensor performance were also investigated. For 
each experimental parameter, the UV photoconductive 
Environmental Quality, Clean Air Regulation was 
enforced since 1st October 1978 in Malaysia. However, 
it does not contain any standard parameters for odour 
control and discharge to the environment. In order to 
respond to various odour complaints and handle odour 
sensor responsivity, sensitivity, rise time constant, and 
decay time constant were thoroughly studied. Based 
on this investigation, it can be concluded that the 
performance of the sensors was closely related to the 
nanorod dimensions (i.e., the diameter and length), 
crystallinity, surface condition, stress, impurities, 
resistance, bias voltage, and gap between the metal 
contacts. Notably, a significant responsivity of 1,350.84 
A/W was achieved for the UV photoconductive sensor 
using the nanohole-enhanced, aligned Al-doped ZnO 
nanorod arrays prepared with a 50-min immersion time, 
which had a small thickness of approximately 600 nm. 
Additionally, the sensitivity of the device was improved 
by lowering the dark current value of the sensor. This 
condition was achieved by lowering the annealing 
temperature, by carrying out the annealing process in 
an oxygen environment, or by growing the Al-doped ZnO 
nanorod arrays in a precursor solution that had been 
sonicated for a long period of time. Notably, growing the 
Al-doped ZnO nanorod arrays in the precursor solution 
that had been sonicated for the longest amount of time 
for the UV photoconductive sensor application yielded 
better results as both the dark current and the time 
constants of the sensor were reduced. The fabrication 
of UV photoconductive sensors using a novel sensor 
configuration of the Al-doped ZnO nanorod-nanoflake 
network thin film was also performed in this study. 
The sensors exhibited a responsivity of 46.4 mA/W, a 
sensitivity of 17.5, a rise time constant of 10 s, and a 
decay time constant of 84 s. Throughout this study, it 
was found that the performance of the fabricated ZnO 
nanorod array-based UV photoconductive sensor was 
very promising and demonstrated high responsivity, 
sensitivity, and fast response.
problems in Malaysia, a regulation for odour control is 
necessary. Since Malaysia will be declared a developed 
country in the year 2020, environmental legislations of 
the country have to be improved to the standards of a 
developed country. The objective of this research is to 
L e a d i n g  Y o u  T o  G r e a t e r  H e i g h t s ,  D e g r e e  b y  D e g r e e
* (MS) = Main Supervisor
   (CS) = Co Supervisor
7
Name :  Kharizam Binti Ismail
Title  : Value For Money (Vfm) Assessment Framework For Public Private 
  Partnership (Ppp) Approach
Faculty : Architecture, Planning & Surveying
Supervisor :  Associate Prof. Dr. Roshana Takim  (MS)
  Prof. Dr. Abdul Hadi Nawawi (CS)
5
In a generic sense, when procuring Public Private 
Partnership (PPP) projects, value for money 
(VFM) assessment could be determined through 
a comparative analysis of contractors” proposals 
against VFM documentation. Principally, value for 
money is a broad term that captures both elements of 
financial and non-financial elements in the evaluation 
of VFM. Several diverse approaches to assess value 
for money (VFM) exist and are used in different 
countries. Value for money assessment methods have 
been criticised on numerous grounds with respects to: 
accuracy of risk transfer; discount rate methodology; 
limitation scope of non-financial and consideration of 
long term evaluation. Hence, the aim of this study is to 
develop a complete VFM assessment framework for 
PPP projects embracing financial and non-financial 
elements across project phases (i.e., strategy 
formulation; procurement; construction and operation 
phase) based on four (4) objectives: to identify the 
essential factors for PPP implementation; to determine 
the VFM drivers in PPP projects; to investigate the 
elements of Public Sector Comparator (PSC) as a 
VFM assessment framework; and finally to develop 
a VFM assessment framework for PPP projects. Two 
methods of empirical research using questionnaire 
survey and case studies (semi-structured interviews) 
were conducted with PPP stakeholders. In order to 
underpin the questionnaire survey, three case studies 
were conducted using structured interviews with 
government agencies; consultants and contractors. 
The VFM assessment framework was validated using 
semi structured interview approach. The results 
establish the significant financial and non- financial 
elements fundamentals in the development of PSC at 
each stage of PPP life cycle. The results identify five 
most important financial elements at all the phases 
of PPP approach. Twelve (12) non-financial elements 
have been identified for the strategy formulation phase; 
ten (10) at the procurement phase; eleven (11) for 
the construction phase and twelve (12) non-financial 
elements to be integrated in the operation phase. The 
research outputs seek to facilitate a comprehensive 
dimension of VFM assessment method for PPP 
projects in Malaysia and provide significant impacts to 
the government, consultants and contractors as PPP 
stakeholders.
study the odour problems in Malaysia, specifically for 
Municipal Solid Waste (MSW) odour, to identified the 
sources of odour from MSW, odour measurement and
analytical by olfactometer, correlation between odour 
unit and concentration in ppmv and ppbv, odour 
treatment using electron beam irradiation technique, 
odour kinetic and dispersion modeling. In this study, 
the odorous gas such as Benzene (aromatic odour), 
Dimethylsulfide (rubbish odour) and Trimethylamine 
(fishy odour) are also used as odours samples. 
Odorous gas samples were treated by using the 
powerful energy produced by electron beam. Ambient 
and odorous gas samples were also collected from 
Refuse Derived Fuel (RDF) factory and in surrounding 
area in Semenyih, Selangor and these samples were
analyzed by using DynaScent Digital Olfactometer. The 
results of the emission measurement and the ambient 
air collected around the study area showed that there 
are various factors that affect the distribution of odorous 
gas to the complaint area that is only less than 1.5 km 
from the factory. The result also shows that there is 
great potential in using the electron beam irradiation 
technique in order to solve the odour problem.
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Existing research dealt with thermal comfort and 
daylighting independently, but these subjects are 
affected by building design strategies, cohesively. 
Hence, the application of passive design strategies 
which is achieved by designing building elements 
to be climate-responsive, is seen as a rational 
action. A passive house should attain optimum 
thermal comfort and daylighting that alleviate 
the need of mechanical cooling/ventilation and 
artificial lighting, respectively. This in turn, reduces 
operational energy demand. Having said that, 
there was a lack of research on the economic 
benefit of passive design strategies. Therefore, 
this study intends to demonstrate thermal comfort 
and daylighting, collectively, in a Passive Terraced 
House and assess the related economic benefits, 
especially when applied with Energy Efficient (EE) 
appliances and Renewable Energy (RE) system 
as multi-intervention. This research was carried 
out in comparison with a Conventional Terraced 
House so that the outcome could be assessed 
with the status quo. The methodology began with 
establishing a Conventional Terraced House and a 
Passive Terraced House. The former was deduced 
from the residential market, and later applied 
passive design strategies as listed in the Malaysian 
Standard (MS) 1525 to evolve into a proposed 
Passive Terraced House. Both types of house had 
the same conventional floor plans and rectangular 
building form but the party walls in the proposed 
Passive Terraced House were on the shorter 
sides, thus the longer sides became the wide 
frontage of the house creating shallow floor plan 
that facilitated daylighting and cross ventilation. 
Both houses were simulated using internationally 
accredited Indoor Environmental Solutions Virtual 
Environment (IES<VE>) programme, specifically 
‘Apache’ and ‘Radiance’ software to ascertain the 
indoor air temperature and daylighting illuminance, 
respectively. When bench-marked against the 
standards, it was found that the proposed Passive 
Terraced House provided three months thermal 
comfort but the Conventional Terraced House was 
in thermal discomfort throughout the year. Similarly, 
the proposed Passive Terraced House offered plenty 
of daylighting in all rooms during the day time 
hours; but the Conventional Terraced House offered 
limited daylighting in bedrooms only. The economic 
assessment by means of 30-year Total Multi-
intervention Cost (TMC) that includes house price, 
operational energy and capital costs of appliances, 
showed that the proposed Passive Terraced House 
was a cheaper option in the long term compared with 
the Conventional Terraced House. Each house was 
also simulated as a mass housing development on 
a one-hectare site (± 10%). Despite the low number 
of the proposed Passive Terraced Houses, the return 
on Gross Development Cost (GDC) was competitively 
positive (about 30%) when 10% sales premium is 
assigned due to the wide frontage. The findings of 
the research demonstrated that the proposed Passive 
Terraced House was a credible housing alternative, 
especially in the context of pressing energy issue.
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Rennellia elliptica or commonly known as ‘segemuk’ 
is popularly dubbed as Malaysian Ginseng probably 
due to the appearance of its yellow root as well 
as its many medicinal uses. Preliminary study 
revealed that its root extract is rich in phenolic 
compounds and is a potential antioxidant. Thus, 
the root extract of R.elliptica was subjected to 
extensive chemical and biological studies in 
order to evaluate its potential as a new botanical 
drug. The dichloromethane extract showed potent 
antiplasmodial activity against Plasmodium 
falciparum (3D7) with an IC50 value of 4.04 μg/ml. 
When evaluated against P. berghei in animal model, 
the dichloromethane extract gave an ED50 value of 
1.23 μg/ml BW. HPLC analysis of dichloromethane 
extract showed the presence of 15 compounds 
and many of them are Rubia anthraquinones 
similar to those reported from genera Morinda and 
Prismatomeris. Two new pyranoanthraquinones, 
rennellianone 115 and 4’-ethyl-2,3-pyrano-1-
hydroxy-9,10-anthraquinone 116 and one new 
9,10-anthraquinone, 1,2-dimethoxy-6-methyl-
9,10-anthraquinone 113 were identified from the 
root extract of R.elliptica along with eleven known 
anthraquinones. Eleven anthraquinones were 
later screened for antiplasmodial activity and four 
anthraquinones displayed potent activity with IC50 
values of less than 2 μM. The new anthraquinone 
113 showed strong activity with an IC50 value of 
1.10 μM. Due to the structural significance of 
9,10-anthraquinone towards their antiplasmodial 
activity, a series of 9,10-anthraquinones resembling 
those from R.elliptica were synthesized and 
structure-activity relationship (SAR) analysis 
was performed to analyze structural requirement 
for potent antiplasmodial activity. Thirty two 
anthraquinones were synthesized using Friedel 
Craft and O-alkylation reactions. It was found 
that symmetrical arrangement of substituents, 
availability of free carbonyl and free hydroxyl are 
essential for strong antiplasmodial activity. The 
new synthetic anthraquinone, 1,3-dihydroxy-6-
methyl-9,10-anthraquinone 125 was the most potent 
anthraquinone with an IC50 value of 20nM. Some of 
the potent antiplasmodial anthraquinones showed mild 
cytotoxicity when evaluated against 3T3 fibroblast 
cell line, thus they are highly potential for further 
antiplasmodial study. Two dimensional quantitative 
SAR (2D-QSAR) study was also performed to examine 
physico-chemical properties which are essential 
for antiplasmodial activity of 9,10-anthraquinones. 
2D-QSAR analysis was conducted using Vlife MDS 
3.5 software. Multiple linear regression and stepwise 
forward selection method were used to build QSAR 
model. Dipole moment and SaaCHE-index descriptors 
gave negative contribution towards the antiplasmodial 
activity of 9,10-anthraquinones. The present data 
suggests that Rennellia elliptica is a new promising 
herbal drug for the treatment of malaria and the 
activity is due to the 9,10-anthraquinones present in 
the root of the plant.
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Phytochemical investigation on the methanolic 
extract of the stems and leaves of Malaysian Uncaria 
longiflora var. pteropoda (Miq.) Ridsd. was carried 
out with the aim of isolating and identifying their 
chemical constituents. The extract of the stems was 
subjected to acid-base extraction, while the leaf 
extract was successively triturated with hexane, 
CHCl3, EtOAc and MeOH. The crude extracts were 
then further fractionated and purified using extensive 
chromatographic techniques. Structural elucidation 
of the phytochemicals was based on spectroscopic 
evidence and comparison with literature values. The 
absolute configurations of the new chiral compounds 
were established by comparing the CEs of the 
experimental ECD spectra to the simulated ECD 
values, as well as to the ECD spectra of the known 
related chiral compounds in hand. A total of thirty-
two phytochemicals were isolated of which six are 
new and nine are common to the leaves and stems. 
Phytochemicals isolated from the stem extract include 
two new pentacyclic oxindole alkaloids (POAs) deduced 
as rauniticine-allo-oxindole B ULS1 and rauniticinic-
allo acid B ULS2, five known POAs (isopteropodine 
ULS3, pteropodine ULS4, isopteropodic acid ULS5, 
uncarine F ULS6 and speciophylline ULS7), two 
coumarins (scopoletin ULS8 and 4-hydroxy-3,7-
dimethoxycoumarin ULS10), one phenyl compound 
(4-hydroxybenzoic acid methyl ester ULS9) and three 
terpenes (stigmasterol ULS11, β-sitosterol ULS12 
and β-sitostenone ULS13). Phytochemistry on the 
leaf extract successfully afforded three new alkaloids 
named as 2-oxosecologanine ULL5, isoformosaninol 
ULL6 and formosaninol ULL7, one new flavonoid 
deduced as uncariechin ULL14, four known 
POAs (isopteropodine ULL1, pteropodine ULL2, 
uncarine F ULL3 and isopteropodic acid ULL4), 
two flavonoids [(-)-epi-afzalechin ULL12 and (-)-epi-
catechin ULL13], two coumarins (scopoletin ULL8 
and 3,4-dihydroxy-7-methoxycoumarin ULL11), two 
phenyl compounds (4-hydroxybenzoic acid methyl 
ester ULL9 and 4-hydroxy-benzaldehyde ULL10) and 
five terpenes (β-tocopherol ULL15, 6,10,14-trimethyl-
2-pentadecanone ULL16, stigmasterol ULL17, 
β-sitosterol ULL18 and β-sitostenone ULL19). Seven 
phytochemicals of sufficient quantities, comprising five 
alkaloids (isopteropodine, pteropodine, isopteropodic 
acid, uncarine F and rauniticine-allo-oxindole B) and 
two flavonoids [(-)-epi-afzalechin and (-)-epi-catechin] 
were further tested for their cytotoxic, neurotoxic, 
as well as neuroprotective activities against human 
neuroblastoma SH-SY5Y cell line. The alkaloid uncarine 
F was found to be both cytotoxic and neurotoxic against 
the cancer and normal human neuroblastoma SH-
SY5Y cell lines, while the alkaloid pteropodine was 
found to be neurotoxic, both at a high concentrations. 
As antioxidants, the flavan-3-ols, (-)-Epi-afzalechin and 
(-)-epi-catechin possessed neuroprotective properties 
against the H2O2-induced toxicity on normal cell line 
with cell viabilities ranging from 75-88% compared to 50-
60% cell viability following treatment with H2O2 alone. 
The alkaloids isopteropodine and isopteropodic acid, 
and the new alkaloid rauniticine-allo-oxindole B also 
consistently showed even higher protective properties 
with cell viabilities of 83-96%, thus suggesting their 
potential as an anti-neurodegenerative agent. With 
respect to the cytotoxic, neurotoxic and neuroprotective 
activities of the pure compounds tested, it may be 
suggested that the toxic properties of both the stem and 
leaf extracts of the plant at the maximum concentration 
against the cancer and normal human neuroblastoma 
SH-SY5Y cell lines may be due to the alkaloid uncarine 
F, and not the synergistic effect among the constituents.
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Bio-monitoring of multi elements atmospheric 
deposition using terrestrial moss was considered 
as one of a well-established technique, especially 
in Europe. Although the technique is widely known 
worldwide, there were very limited reports using this 
technique to study the atmospheric air pollution in 
Malaysia. Therefore, in this study, this approach 
has been used to monitor the distribution of heavy 
metals deposited that close to the Industrial Kerteh 
area. To measure the concentration of heavy metals 
contained in the samples taken, Energy Dispersive 
X-Ray Fluorescence Spectrometer (EDXRF) 
method that has been optimized and enhanced its 
effectiveness has been used. A series of statistical 
tests was performed on some data obtained from 
the use of EDXRF to assess the reliability of the 
technique applied. A total of 13 selected heavy 
metals was analyzed from the moss samples 
collected surrounding the areas of oil refinery and 
petroleum-related industries in Kerteh Terengganu. 
One of the main objectives of this study is to observe 
whether these metals are attributed to activity 
related to the oil refinery in this area. Two moss 
species that were found abundantly grown in the 
study areas (Meithecium Microcarpum and Hypnum 
Plumaeforme) were used as the bio-indicator. 
Sampling was done in fair-weather conditions in 
three months. All heavy metals were analyzed by 
using energy dispersive X-ray spectrometer EDXRF 
while Inductive Couple Plasma-Optical Emission, 
ICP-OES was used as a standard method to validate 
the results obtained by EDXRF. The use of cellulose 
filter paper as a matrix for the preparation of the 
synthetic standard materials has shown recoveries 
between 84 to 102 % of certified reference materials 
Pine Needle, and 92 to 125 % for lichen. To assess 
the possible emission sources to the levels of heavy-
metal pollutants in the study areas, a combination 
of multivariate statistical analysis and enrichment 
factors (EF) together with contamination factors (CF) 
were used. The results obtained using the Principal 
Components Analysis (PCA) revealed that the 
elements can be grouped into five distinct components 
that indirectly reflected the five different potential 
sources which possibly include the anthropogenic 
factor, vegetation factor and natural sources (soil 
dust or substrate) factor. Base on the semi-empirical 
model formed, V, Cr and Ni, which considered as 
proxy elements for petroleum industrial base were 
deposited mostly, in the distance, after 10 to 12 km 
to the western and southern parts of the study area. 
These three elements are believed were originated 
from the local petrochemical activities operating in 
the surrounding areas. The overall results obtained 
in this study clearly show that the selected moss 
species were considered highly suitable to be a bio-
indicator material who has been promising potential 
to monitor the existence of metal’s pollutants in the 
ambient air.
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Ranking of fuzzy numbers (FNs) is an important 
procedure for many applications in fuzzy theory, in 
particular, decision-making. Various methods of ranking 
fuzzy numbers (RFNs) have been developed but no 
method can rank overlapped trapezoidal fuzzy numbers 
(TrFNs) satisfactorily in all cases and situations. Some 
methods produce non-discriminate and non-intuitive 
results, limited to normal TrFNs and only consider neutral 
decision makers’ perspective. Some methods also 
have complex computation and cannot discriminate the 
ranking of TrFNs having the same mode and symmetric 
spread. The objective of this thesis is to develop new 
ranking indices (NRI) based on Sokal & Sneath, Dice and 
Ochiai set theoretic similarity measure (STSM) indices, 
and formulate the procedures for ranking overlapped 
TrFNs where the overlapped TrFNs are classified into 
seven main types. Eight phases are involved in the 
development of the NRI which consist of determining 
the fuzzy maximum (FMax), fuzzy minimum (FMin), 
evidences, total evidences, pair wise ranking, transitivity 
of relation and ranking of n TrFNs. The TrFNs involved 
are taken from the benchmark cases in the literature. 
The usage of second function principle in determining 
the FMax and FMin enables the NRI to rank non-normal 
TrFNs and this has overcome the limitations in some of 
the previous ranking indices which can only rank normal 
TrFNs. This study investigates on the development 
of the NRI and based on that, two observations and 
three algorithms are created. The determination of 
ranking results of the NRI involved three stages which 
are by comparing the values of total evidences in the 
development phase, by using the observations and by 
This thesis developed the panel DEA model to measure 
the relative efficiency and the productivity change of 17 
faculties in Universiti Teknologi MARA (UiTM), Shah 
Alam, covering the period, 2000-2005. Three types of 
approaches were used under the panel DEA model, 
namely, the contemporaneous, the inter-temporal and 
the productivity approaches. The first two approaches 
were incorporated under the two-stage approach to 
measure efficiency and to determine the effects of 
using the algorithms. The observations had rendered 
the NRI as advantageous method in RFNs since the 
ranking results can be obtained for all with , and represent 
pessimistic, neutral and optimistic decision makers’ 
perspective respectively. Based on the algorithms, 
the ranking of each type of overlapped TrFNs can be 
determined merely by the point wise operations. This 
study evaluates the performance of NRI in terms of 
rationality, consistency and robustness criteria. The NRI 
satisfies five axioms on the rationality properties which is 
similar with some of the previous ranking indices. Most 
of the ranking results for NRI which are independent with 
decision makers’ perspective have consistent ranking with 
the previous methods. The ranking results for some TrFNs 
with included TrFNs having the same mode and symmetric 
spread (which cannot be discriminated by a number of the 
previous methods) are affected by the decision makers’ 
perspective and this shows that the NRI has strong 
discrimination ability. For the robustness criterion of the 
NRI, type of changes of the TrFNs and conditions for 
robustness are proposed, and these have been applied to 
the Anugerah Kualiti Naib Canselor (AKNC) case study. 
The findings show that the NRI is robust for solving AKNC 
case study with the Dice and Ochiai ranking indices have 
less computing time compared with some of the previous 
methods. As the NRI can rank all types of FNs and all 
types of decision makers’ perspective, and the ranking 
can be determined merely by the point wise operations, 
NRI becomes an advantageous ranking method for 
solving multi-criteria decision-making (MCDM) problems 
in fuzzy environment. 1 ,05 .0,05 .01 ,5.0
selected external factors on efficiency performance. To 
enhance the robustness of the results, the DEA models 
were constructed based on three alternative data sets 
which consisted of different input specifications (DEA1, 
DEA2 and DEA3). In the first stage of the two-stage 
approach, two different types of DEA models were fitted 
on the three data sets. First, the original DEA models 
were used to compute the efficiency scores. Second, 
the Super Efficiency DEA models were applied to detect 
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Electron beam therapy dose calculation has become 
a great challenge in modern radiation treatment. 
Differences of tissues composition in human lead to 
unexpected dose perturbation and often neglected by 
dose calculation systems. On the other hand, metal 
amalgam causes a prominence streak artifact in computed 
tomography (CT) image thus contributed uncertainties 
in dose calculation. This thesis focuses on perturbation 
effect on electron dose calculation and provides a 
strategy in reducing dose errors in patient with amalgam 
fillings undergoing electron beam treatment. Effects of 
inhomogeneity and metal streaking artifact on Pencil 
Beam (PB) calculation were first studied. Comparisons 
between PB calculations with measurement data were 
conducted using 9 MeV electron beam. As a result, the 
PB calculation is suggested to be limited for regions 
where dose perturbations and streak artifact were trivial. 
In head and neck cases metal amalgam often creates 
streak artifacts that cause error in dose calculation. 
Therefore, the dose error was quantified in this thesis 
using Monte Carlo (MC) calculation. A metal artifact 
reduction (MAR) technique was applied to correct the 
images and as for consequences a better quality of 
images were observed. Total dose errors cause by 
streak amalgam fillings were observed as high as 44% 
by the comparison of pre and post corrected images. The 
improvement method included the reductions of streaks 
and correction of amalgam density in the images. The 
amount of dose perturbations caused by dental and dental 
amalgam samples was also quantified. MC calculation 
was utilised to provide a data on central axis depth dose 
and horizontal dose profiles. Obviously dose distributions 
were changed significantly due to interactions between 
electrons particles with inhomogeneous medium. Results 
showed that the scattered interaction predominate electron 
interactions in dental samples subsequently causing 
reduction of absorbed dose in dental. Whereas dental 
amalgam sample, demonstrated high dose absorptions 
via interactions between electron particles with amalgam. 
The need of MAR technique in dose calculation algorithm 
was further investigated. With the corrected image data, 
radiotherapy objectives can be achieved successfully. 
Considering this factor, this thesis suggests a precaution 
step to avoid calculation errors due to amalgam fillings 
streak artifact. With the number of vital and radiosensitive 
organs in head and neck regions, MAR technique was 
compulsory in this case. In conclusion, this thesis has 
explored the possibility of errors in dose calculation when 
high density objects present in the treatment field. Errors 
in dose calculation can be minimized if every uncertainty 
arises are handled carefully as suggested in this thesis.
the outliers along the frontiers of the original DEA 
models. However, when a sensitivity test using the 
Spearman’s Rank Correlation Coefficient was applied, 
the results showed that the original DEA models were 
not sensitive to the existence of the outliers along their 
frontiers. In addition, the original DEA models were 
also found not to be sensitive to three different input 
specifications. Therefore, the original DEA models were 
considered to be robust and appropriate to be used to 
measure efficiency. Overall, the results showed that 
the efficiency scores from the three input specifications 
were consistent and their means of annual efficiency 
followed the same trend. Using trend analysis, it was 
shown that UiTM faculties displayed a mixture of 
patterns in their efficiency performance. A group of 
8 faculties exhibited positive trend with non-science 
faculties consistently performed better than the non-
science faculties. Meanwhile, in the second stage of the 
two-stage approach, the influences of four selected non-
discretionary factors (age of faculties, percentage of 
associate professors and above, percentage of part-time 
students and ratio of non-academic staff to academic 
staff) on the efficiency of the faculties were determined 
using two statistical models, namely, OLS Regression 
and Tobit Regression. Both methods consistently show 
that the age of faculties has no effect on the efficiency 
performance across all input specifications. However, the 
percentage of associate professors and above and the 
staff ratio were found to be significant under DEA1 and 
DEA3 specifications. The first variable was negatively 
related but the second variable was positively related 
with efficiency. Meanwhile, only the percentage of part-
time students was found to be significant and positively 
correlated with the efficiency scores under all input 
specifications. In the second approach of the panel DEA 
model, the DEA based Malmquist Total Factor Productivity 
(TFP) Index was used to measure the productivity change 
of the 17 UiTM faculties during the study period. Using 
DEA1 and DEA2 specifications, it was found that on the 
average, the 17 UiTM faculties experienced a decrease 
in their productivity levels over the study period. This was 
due to the decrease in the technological change but with 
slight improvement in the technical efficiency.
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The Pandanus (family: Pandanaceae) are Asia Pacific 
plants with approximately 800 species. They are 
used traditionally for various purposes. Researchers 
investigate the medicinal values of these plants and 
interestingly, they provide scientific evidences showing 
that the plant extracts exhibited biopharmaceutical 
properties. Thus, this study aims to investigate the 
plant concerning the phytochemical aspect through 
its chromatographic profile and analysis using 
spectroscopy, crystallography and microscopy. This 
study was conducted on six locally available Pandanus 
species, namely P. pygmaeus, P. sanderi, P. tectorius, 
P. dubius, P. conoideus and P. amaryllifolius. Out of 
these species, only P. amaryllifolius was studied by 
Malaysian scientists. Meanwhile, three other species (P. 
tectorius, P. dubius and P. conoideus) were examined 
by the Philippines and Indonesian counterparts. This 
work was also emphasized on another two pandans 
(P. pygmaeus and P. sanderi), which have never been 
studied before. Thus, the samples were extracted 
in relatively small scale (less than one kilogram) 
and the solvents were recycled during the crude 
extraction. The extractions were based on both acid 
base and normal procedures, depending upon the 
targeted compounds. As for the fractionation and 
isolation, a range of chromatographic techniques were 
performed such as Silica Gel Column Chromatography 
(SGCC), preparative Thin Layer Chromatography 
(TLC), both normal and reverse phase medium, plus 
high performance liquid chromatographies (HPLC), 
utilizing ultraviolet detector. Nearly ninety moieties 
were successfully separated, exclusively based 
Kidney transplantation is widely accepted to be the 
best option for patients with end-stage kidney disease. 
After transplantation patients would be maintained on 
immunosuppressive agents to lower the activity of their 
immune system and vigilant surveillance is important 
to monitor other post-transplant complications. 
on the HPLC chromatograms. The identification and 
characterization of pure substituents were accomplished 
by using the standard Nuclear Magnetic Resonance 
(NMR) spectroscopic analysis, Time-of-Flight Liquid 
Chromatography-Mass Spectrometry (TOF LC-MS) 
and X-ray crystallography of pure crystals. However, 
merely seven chemical entities were fully recognized 
from this Pandanus study. Three molecules from P. 
pygmaeus consist of stigmasterol, lignan and a novel 
pandan alkaloid, practically called as Pygmaeusamine. 
Two compounds from P. sanderi include one saponin 
(lanostane-type) and saponoside (b-sitosterol 
glucoside), respectively. Initial discovery included a 
compound which was comparable to a tirucallane-type 
triterpene. However, after a detailed inspection from 
the X-ray crystallography asessment, it was revealed 
that the compound has a different carbon skeleton from 
previously isolated triterpene from Pandanus species 
and was classified as a lanostane-type triterpene. In 
the case of P. tectorius, two chemical components were 
known as a steroid alkaloid and an esterified triterpenoid. 
Meanwhile, the root of P. amaryllifolius possibly contains 
the same alkaloid as found in P. tectorius. Still, the 
isolated moieties from P. dubius and P. conoideus 
were partially elucidated and cannot be completely 
characterized due to the insufficient amount of pure 
samples. In addition, the microscopic analysis revealed 
the presence of raphide-type crystals of calcium oxalate. 
In short, this is the first documented occurrence of novel 
Pandanus alkaloid, steroid alkaloid and saponoside from 
Pandanus.
Tacrolimus (FK506) is a calcineurin inhibitor that has 
been widely used as an immunosuppressive agent in 
patients undergoing organ transplantation. However, 
its clinical use is complicated due to its narrow 
therapeutic window and wide interindividual variation of 
responses to immunosuppressive therapy. Therefore, 
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This study concerns the anthropomorphic animal 
folktale namely Sang Kancil: The Animated Series 
(SKTAS) produced by Filem Negara Malaysia (National 
Film Department) during the late 1970s and early 
1980s. These animated series are Hikayat Sang Kancil 
(Xavier, A, 1978); Sang Kancil & Monyet, (Hassan Abd 
Muthalib, 1984); and Sang Kancil & Buaya (Hassan 
Abd Muthalib, 1987). In general, the study comprises 
of two parts, Historical Perspective and Analytical 
Perspective. In the first part, the study attempts to 
establish insight regarding the historical background 
of the agency. Here it identifies some of the important 
historical events which are crucial for the development 
of animation production in this country. These events 
are found in three major periods, Colonial (1949-1956), 
Post-Colonial (1957-1960), Contemporary (1970-
2000). Among the topics discussed in this section, 
includes the establishment of the Malayan Film Unit 
and Film Negara Malaysia, the contribution made by 
animation pioneers and the review of anthropomorphic 
animal folktale from 1970 to 2000. In the second part, 
the study looks at the construction of Sang Kancil: 
The Animated Series (SKTAS) by analyzing three 
important aspects, Cinematic Composition, Narrative 
Structure and Semiotics. Here, it poses the question 
of what formula did the artist employ to construct the 
animated series (SKTAS). In context of cinematic, a mix 
method (qualitative & quantitative) was explored which 
include a Shot-by-shot analysis and a Statistical Style 
Analysis (Salt, 1974). This approach aims to establish 
baseline information regarding the cinematic convention 
(Duration, Setting and Camera Technique). In context of 
Narrative, a method called Freytag‘s Pyramid Analysis 
(Freytag, 1893 cited in Griffith, 2011) was employed. 
This approach enables the researcher to analyze the 
narrative structure of the samples thus determining 
its characteristics (Exposition, Rising Action, Climax, 
Falling Action and Resolution). In context of Semiotics, 
the study attempts to identify the symbolism element 
called ‗Signifier and Signified‘ (Saussure, 1966 cited 
in Berger, 1992) and interpreting its meaning in relation 
to Malaysian history, politics and culture. The study 
concludes with a summary of the findings from the earlier 
chapters (Chapter Four, Chapter Five & Chapter Six).
it remains a challenge for clinicians to optimize the 
immunosuppressive drug to minimize the risk of 
rejection and at the same time avoid toxicity despite 
conventional therapeutic drug monitoring (TDM) being 
performed. In addition, the determination of toxicity and 
rejection still solely depend on the invasive procedure of 
biopsy. Thus, this study aims to investigate the impact 
of pharmacogenomics and metabolomics in monitoring 
the efficacy of tacrolimusand other post-transplant 
complications. A total of 282 healthy controls and 80 
kidney transplant patients treated with tacrolimus 
from three major ethnic groups (Malay, Chinese and 
Indians) were recruited. Blood and serum samples 
were collected to obtain DNA, RNA and metabolites 
and clinical data of the patients were also collected. For 
patients and healthy controls samples, the distribution 
of three ABCB1 SNPs were investigated (C1236T, 
G2677T/A and C3435T) and were found to be in high 
frequency as being reported by other Asian population. 
However no correlation was observed between these 
SNPs and clinical outcomes. Exploration of CYP3A5 
A6986G distribution among patients reveals that the 
frequency of variant allele (CYP3A5*3) to be in high 
frequency. The homozygous variant genotype (CYP3A5 
non-expressor) was significantly correlated with low 
dose requirement but high level of dose-adjusted ratio 
for tacrolimus. This genotype was also found to be 
significantly high among Chinese patients who exhibited 
similar trend of tacrolimus dose and dose-adjusted ratio. 
Absolute quantification of ABCB1 blood mRNA level 
using quantative PCR (qPCR) reveals that the expression 
level was heterogenous although the variation cannot 
be explained by the C1236T, G2677T/A, C3435T or the 
haplotypes. However, a significant inverse correlation 
was demonstrated between ABCB1 mRNA level and 
tacrolimus doseadjusted ratio that highlights the need for 
the search of other causal variants for ABCB1. Global 
metabolite profiling using Quadrupole Time-of-Flight 
(Q-TOF) LC/MS platform of patients and healthy controls’ 
sera as well as patients with other criteria demonstrated 
plenty of compounds that were in different abundance. 
A total of 9 groups of compound were found to have 
potential to be developed into biomarkers. However, all of 
these potential compounds need to be further validated 
before being introduced into clinical setting. This pilot 
study demonstrates the potential of integration between 
pharmacogenomics and metabolomics to complement 
conventional therapeutic drug monitoring practice and to 
assist physicians in achieving the target of personalized 
medicine.
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Thesis entitled Palm Oil (Elaeis guineensis) based 
Substance for the Production of Nontoxic Oil Paint 
for Artist is a cluster-based academic research in 
the social sciences highlighted innovative elements 
generated through trans studies approach that 
involves collaboration between two faculties: the 
Faculty of Art and Design (FAD) and the Faculty of 
Chemical Engineering (FCE), Universiti Teknologi 
MARA (UiTM), Malaysia. Intents to cooperate with 
the FCE, UiTM is to achieve the alpha prototypes 
of nontoxic oil paints as the alternative locally-made 
nontoxic painting mediums for application on canvas 
to be used by local artists amongst the lecturers, 
students, and full-time oil painters that come from the 
fine art majors. Based on trans studies approach, the 
researcher is responsible to develop the prototypes 
of alpha rather than beta. In other words, alpha refers 
to the first prototype version to run, while beta is a 
pre-production on nearly ready-to-market products 
based on the alpha baseline. The researcher upholds 
the alpha prototypes to serve as an initial platform or 
a baseline for a reference to any future researchers 
to bring the alpha prototypes of nontoxic oil paints to 
reach the beta stages in the future commercialisation. 
The alpha prototypes of nontoxic oil paints can reduce 
harm to the health of local artists and also to minimise 
the toxic air pollution in their work environment as 
well as to protect the other communities around local 
artists, such as children, young children, pregnant 
women, the elderly, pets, and other living beings, 
since the hazards are usually resulting from the use 
of conventional oil paints which is a toxic painting 
medium contains heavy metal compounds. The alpha 
prototypes of nontoxic oil paints have synthesised in the 
primary colorants of the yellow, red, and blue developed 
from selected sustainable and renewable local natural 
resources and substances, which categorised as the 
contributors to national income and also existed and 
planted in Malaysia in which they are not poisonous as 
derived from the category of edible substances, such as 
commodity crops, herbal medicines, vegetable dishes, 
beverage flowers, beverage shrubberies, and nutritional 
materials, including the bacteria-based nourishment. 
There are five analyses use to test the alpha prototypes 
of nontoxic oil paints, such as (i) analysis of safety to 
examine the presence and the rate of toxicity contains 
in alpha prototypes of nontoxic oil paints, (ii) analysis 
of durability to examine alpha prototypes of nontoxic oil 
paints to the colourfastness to sunlight, rain, warmth, 
and coldness, (iii) analysis of usability by comparing 
compatibility tones between alpha prototypes of 
nontoxic oil paints and conventional oil paints as well 
as to test by applying alpha prototypes of nontoxic 
oil paints onto the canvas surfaces, (iv) analysis of 
reliability where alpha prototypes of nontoxic oil paints 
involved in the dependability tests by several renowned 
local and global artist-cum-academics who skilful and 
experienced in oil paintings, and (v) analysis of validity 
where alpha prototypes of nontoxic oil paints involved 
in the soundness tests by civilians who living in some 
developed cities in Malaysia that exposed in the use of 
artist’s mediums, including conventional oil paints.
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This qualitative research focuses on the problem 
of understanding how private and public sector 
employees make sense and unconsciously be involved 
in rumour phenomenon in their organisations. This 
problem is addressed through four objectives - 1) to 
identify the main factors that trigger the conception 
of rumours in workplace, 2) to explore the most 
possible types/forms of rumours that circulate among 
the employees in their workplace, 3) to understand 
the raison d’être of rumours being disseminated by 
employees in their workplace, and 4) to determine the 
best measures taken by the employees in managing 
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rumour spread at their workplace.  Data for this entire 
research is gathered through in-depth interviews, 
which involved 15 informants that had been chosen 
through purposive sampling, aided by criterion-based 
selection and being conducted through theoretical 
sampling.  These findings were categorised into four 
sections. Firstly, in terms of rumours conception, data 
from informants have contributed to 15 themes that 
can be considered as pertain to content and pertain to 
functions. Secondly, the researcher posed few basic 
questions on the forms and fallout of rumours to the 
informants.  There are 11 themes that emerged. All of 
them contributed to rumour threats and sense-making 
in organisation. Thirdly, the researcher reframed 
rumour dissemination or spread antecedents within 
a motivational framework based 12 themes.  All of 
the themes can are motivated by three psychological 
needs. Fourthly, in understanding various ways to 
quell rumours from developing and further, seven 
themes were deduced.  Majority of the informants 
recommend strategies aimed at reducing generation of 
and belief in rumours. Finally, the researcher concluded 
that rumours continue to be a firm feature of social 
and organisational landscapes, whereby without these 
social activities, interpersonal communication that 
harnesses the organisational communication would 
not be able to develop. With the completion of this 
research, it should be able to direct further research 
by using clearer conceptualisation about rumours, how 
does it arises, motivations behind its transmission/
dissemination and spread, its sense-making functions, 
and how rumours may be managed. With that, the 
researcher has proposed an integrated model of 
rumour phenomena at the workplace. With reference to 
the proposed model, old and new questions regarding 
rumour activities specifically in Malaysian context could 
be highlighted. 
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The flourishing of the Islamic financial industry has 
been widely recognized worldwide. However, the 
corporate governance of such an industry is still 
questionable, in particular, the Islamic equity markets. 
The review of literature showed the corporate 
governance of Shariah approved firms has only been 
empirically tested in few studies. These studies have 
failed to produce consistent evidence on the impact of 
governance mechanisms on these Shariah approved 
firms. In addition, these studies ignored the Islamic 
perspective of corporate governance. The study mainly 
investigates the relationship between the corporate 
governance mechanisms and value of firms listed on 
FTSE Bursa Malaysia EMAS Shariah Index over the 
period of 2007 to 2009. In addition, the current study 
examines the moderating effects of corporate social 
performance and corporate financial performance on 
the relationship between these mechanisms and firm 
valuation. Several statistical techniques have been 
adopted in order to test the study hypotheses. These 
include the descriptive statistics, univariate tests and 
the regression analysis. The Ordinary Least Squares 
(OLS) regression analysis within the framework of the 
Moderated Multiple Regression (MMR) framework has 
been used to test the hypotheses. The study found 
that board independence, board law and Shariah 
competence, board diversity, five largest shareholders; 
twenty largest shareholders significantly have an impact 
on the valuation of firms listed on FTSE Bursa Malaysia
EMAS Shariah Index. However, board financial 
and administrative competence did not show any 
significant influence on the firms’ value. Both the five 
largest shareholders and the board law and Shariah 
competence showed the negative impact on values 
whereas the other mechanisms of governance showed 
positive values. These results seem to be consistent 
among firms regardless of their board size, firm size 
and leverage. Furthermore, it was evidenced that the 
corporate financial performance can moderate the 
relationship between the governance mechanisms and 
firms’ value. In contrast, the corporate social performance 
seems to govern mechanisms by itself and not be an 
interaction factor among the governance firm value 
relationship. The results showed certain similarities in all 
three conceptualized models of the study. The current 
evidences show clearly the importance of the corporate 
governance on valuation of the firms listed on the Islamic 
index. However, such an impact is still a choice matter 
of the governance mechanisms among performance 
indicators. Obviously, the financial performance of firms 
is regarded as the first choice to influence the firm’s 
value whereas the social performance of firms is still 
compromised.
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This study utilizes the contingency theory approach 
to investigate the contingent relationships between 
change of several contextual factors (intensity 
of competition, business strategy, information 
technology and national culture) and change in 
adoption and use of management control systems 
(MCS) among small and mediumsize firms during 
the pre and post-privatization periods in the Libyan 
context. It also investigates the relationship between 
change in adoption and use of MCS and change in 
firm performance. This study also seeks to develop a 
wider and more comprehensive view of adoption and 
use of MCS among small and medium size firms. This 
study fills the gap between theory and practices of 
MCS by testing the change in adoption and use of 
MCS over time, pre and post-privatization. To achieve 
the objectives, the study employed the mixed method. 
First, quantitative data were collected through a 
survey during which 178 managers (81% response 
rate) answered a questionnaire. Next, qualitative data 
were obtained from 19 managers in two case studies 
for insights into how and why MCS has changed. 
The findings revealed that there was a change in the 
adoption and use of MCS, pre and post-privatization, 
and the highest rate of adoption and use of MCS 
postprivatization was in the financial and planning sub-
system, suggesting that traditional financial accounting 
and budgeting have a strong position in small and 
medium-size firms. To examine the relationship between 
change in the business environment and change in the 
adoption and use of MCS, six hypotheses were tested.
Four hypotheses were supported, and two rejected. 
Therefore, the change in the adoption and use of MCS 
are associated with the effect of change in several 
factors related to intensity of competition, change in 
business strategy and change in IT. The results also 
imply that there is a relationship between change 
in the adoption and use of MCS and change in firm 
performance. Data were collected through interviews 
with managers supported the results that emerged 
from the quantitative study. The finding contribute to 
the body of management control system knowledge by 
identifying change in adoption and use of MCS among 
small and medium size firms and investigating the 
relationship between adoption and use of MCS and firm 
performance.
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Malaysian batik industry is one of the oldest 
industries as it has been existed in Malaysia since 
1921. The industry produces variety of batik-based 
products including textiles, ready-made garments 
and household goods. Through out of its existence, 
batik industry has contributed to Malaysian economy 
by creating business and job opportunities, and also 
supporting tourism industry. As an old industry, it is 
fascinating to learn how firms in that industry able 
to perform. Unfortunately, from academic research 
point of view, the industry was seen to be very much 
neglected. Hence, this research is undertaken to study 
the influence of internal resources and entrepreneurial 
orientation towards batik firm performance. Explicitly, 
this research’s objectives were to identify whether there 
are positive relationships between reputation, human 
capital, culture and marketing capability with batik firms’
performance satisfaction. This research also examined 
the moderating effect of entrepreneurial orientation’s 
dimension on the relationship between resources and
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This study aims to explore learning organization 
practices and their relationship with organizational 
performance in Yemeni Telecommunication 
Organizations (YTOs). A survey approach using 
a version of Arabic translated Dimensions of the 
Learning Organization Questionnaire (DLOQ) 
developed by Watkins and Marsick (1993) that 
implies seven characteristics to the development 
of a learning organization, namely, continuous 
learning, inquiry and dialogue, teamwork, embedded 
systems, empowerment, systems connections, and 
provision of leadership are used. Five communication 
organizations were participated in this study (3 local: 
Public Yemeni Telecommunication, TeleYemen, and 
Yemen Mobile; and 2 Foreign: SabaFon and MTN). 
A total of 577 questionnaires were distributed, to 
employees at both senior and middle levels, and 
447 questionnaires were returned with a response 
rate of 77.5%. Results of the study revealed that 
the practices of the seven dimensions showed low 
especially empowerment, while the highest dimension 
was continuous learning. Correlation analysis showed 
that all of the correlation coefficients were significant 
at the .01 level, and with an overall medium positive 
relationship with financial performance while large 
with knowledge performance. On the other hand, the 
results of the perceived measures of organizational 
performance that be explained by the seven dimensions 
indicate that learning organization dimensions had 
statistically positive and significant contributions to both 
organizational financial performance and organizational 
knowledge performance, and also point out to the 
adequacy of the measurement model with the collected 
data. In addition, The results of the influence of gender, 
management role and type as moderating background 
variables indicated that these tree variables moderate 
the relationship between learning organization 
dimensions and organizational performance, and the 
models of male, middle role and local organizations 
indicate more appropriate fit than the other three models 
(female, senior role and foreign organizations). This 
study represents the first empirical attempt to introduce 
the concept of the learning organization in YTOs. Thus, 
it contributes to better understanding of the concept 
and issues related to apply it. In addition, revalidation 
of DLOQ in the Arabic context is undoubtedly provide 
stakeholders and practitioners in YTOs and other 
sectors in Yemen with reliable tool to assess and 
monitor learning culture by which they will be able to 
initiate the concept of the learning organization.
performance satisfaction. The main theoretical 
underpinnings used to guide this research were 
resource-based view and entrepreneurship theories. 
Mail survey was sent to 196 batik firms throughout 
Malaysia, but only 173 responses were usable 
in analysis. Data was analyzed using descriptive 
statistics, factor analysis, correlation, simple 
regression and hierarchical multiple regression 
analysis. Results from hierarchical regression analysis 
showed that reputation, clan culture, adhocracy culture 
and marketing capability had direct relationships with 
performance satisfaction. As for the dimensions of 
entrepreneurial orientation, even though individually, 
they did moderate the relationship between resources 
and performance satisfaction, the effect were 
mostly in negative directions. However, analyzing 
entrepreneurial orientation in aggregate manner 
revealed that the moderating effect of the variable was 
positive in most circumstances. The result showed that 
all three dimensions of entrepreneurial orientation have 
to be present simultaneously when entrepreneurship is 
needed to support batik firms’ performance. This research 
is significant in both theoretical and practical ways. 
Theoretically, this research provides new knowledge 
to resource-based view and entrepreneurship theories 
using different sample from past studies. Practically, the 
findings from this research could be the guide to batik 
owners to improve their businesses, and other relevant 
parties to develop batik industry.
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Real estate investment trusts (REITs) show lower 
average volumes than similar non-REITs. Lower 
average volume is among the main reason of 
institutional investors’ disinterest to invest in REITs. 
Consequently, the lower participation of institutional
investors causes the lower return performance of 
REITs. There are very limited studies on trading 
volume in REITs. Most of the studies focus on 
examining the level of trading volume. In reviewing 
past studies which regard to variables that have 
significant relationship with trading volume of non-
REITs, only proxies for stock market data have 
been used. This indicate the need to examine other 
important variables such as macro-economic data, 
type of returns, firm size, market structure and period 
effect in modelling determinants that affect trading 
volume of REITs. In filling the gap of the previous 
works, this study had also tested whether variables 
that have significant relationship and significantly 
related to trading volume in non-REITs market, will 
also affect significantly the trading volume of REITs. 
The variables identified are price return, absolute price 
return, volatility, dividend yield, percentage change of 
The retail industry of Libya has only recently been 
developed by private and public investments and 
as such, many stores including department stores 
are still in the initial stage of development. Libyan 
customers now have many options to which stores 
they will visit, but do they have the intent to visit 
their stores especially when Libyan customers 
have unique characteristics that might affect their 
intention to visit the new retailers in Libya? Therefore, 
the main purpose of this study is to investigate 
whether customers‘ heterogeneity is able to explain 
customers’ patronage intention to department stores 
in Libya. The results can assist the Libyan retailers 
especially department stores when changing their 
long-term interest rate, absolute percentage change of 
long-term interest rate, firm size, year of trading, type of 
return, trading volume (lag one) and trading volume (lag 
two). This study examines weekly data of 288 individual 
REITs from January 2006 to December 2007 across 10 
countries, which involve 12 REITs markets and 29,664 
firm-weekly observations. This study employs the 
panel ordinary least square (OLS), fixed effects model, 
random effects model, and panel equation testing to 
identify the best estimation model. The cross section 
fixed effects model (CSFEM) is the best estimation 
model in explaining 11 out of 12 REITs markets. There 
are different determinants of trading volume in REITs for 
different market. However, this study discovers similar
main determinants for the same region of REITs 
markets. Trading volume (lag one) revealed as the 
main determinant on trading volume as evident in the 
11 REITs markets. Since trading volume is a proxy of 
information rate, the REITs managers should improve 
dissemination of information to the existing and potential 
investors.
marketing strategies for the Libyan market. Namely this 
study will help retailers and investors to understand 
Libyan customers‘ heterogeneity and their behaviors 
so that they can develop their retail strategies better. 
In addition, an understanding of patronage is a crucial 
issue for managers because it helps them to determine 
the intention of those customers who have the most 
intention to buy from them. Using Fishbein & Ajzen‘s 
(1975) Theory of Planned Behaviour (TPB) and Leszczyc 
& Bass (1998) understanding of customer heterogeneity, 
a framework depicting Libyan customers‘ heterogeneity 
factors and the implications on patronage intention was 
deduced. The specific objectives of this study were to (1) 
to explore variables affecting the relationship between 
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This study examines the effect of privatization 
on technical efficiency, productivity and financial 
performance of 21 Libyan manufacturing firms from 
2000 to 2008, and captures also the pre and post 
privatization effects of those measures, by applying 
the Frontier Data Envelopment Analysis (DEA) 
technique. Comparisons are also made meaningful 
by separating the firms into two ownership structures: 
state owned and fully privatized. As we are also 
assessing the pre and post privatization effects, the 
Wilcoxon Matched-Pairs Signed Rank Test is used 
to test for independence between-subjects designs. 
Technical efficiency scores of all manufacturing firms 
before and after privatization are computed using the 
input-oriented DEA model, proven to be suitable for 
determining technical efficiency. The findings from the 
analysis show that 42.9 per cent of the entire firms 
operate above average and 57.1 per cent operate 
below the average score. However, no firm has 
scored full efficiency (TE = 1.00). Even though the 
findings show an overall improvement in technical 
efficiency of 12.8 per cent, this is not consistent with 
the privatization theory. In evaluating the ownership 
types for pre and post privatization, the findings reveal 
that fully privatized firms are more efficient after 
privatization, implying better performance than state 
control firms. In terms of the Total Factor Productivity 
analysis, the findings show that the productivity of 
16 (76.19 per cent) firms out of 21 firms decline after 
privatization. Specifically 5 of the firms (23.81 per 
cent) recorded average productivity growth of 1.061 
after privatization which later declined to 0.925. The 
decline in productivity (0.136) was not consistent with 
the theory. In terms of ownership types for pre and 
post privatization, the findings show that productivity 
for both groups decline after privatization. The decline 
in productivity for both groups has resulted in a drop 
in technical change (frontier shift) after privatization 
due to technological regression after privatization. 
The financial performance is analyzed under different 
headings, namely: profitability, operating efficiency, 
leverage and employment. In the case of full sample, 
the results show significant improvements in one of the 
profitability measures, i.e., return on sales (ROS). In 
terms of operating efficiency are two measures, which 
are sales efficiency (real sales per employee) and net 
income efficiency. These measures show significant 
improvements after privatization. Leverage measure is 
via total debt to total asset. As expected, this measure 
show significant decline after privatization, for all firms. 
The results also show that the number of employees 
decrease after privatization. These improvements, 
however, are consistent with the theory.
customer heterogeneity and customer patronage 
intention of the department stores in Libya; and (b) 
to examine whether customers heterogeneity is able 
to explain patronage intention of the department 
stores in Libya; as well as (c) to determine if store 
characteristics mediate the relationship between 
customer heterogeneity and customer patronage of 
department stores in Libya. The research approach 
used two methods, the first stage was a qualitative 
study of exploratory nature, and second stage was 
a quantitative study. Results of qualitative were 
used to develop the instrument in the next stage of 
research and to achieve the first objective of the study. 
For the quantitative study, data were collected by 
questionnaires which were distributed to 350 samples 
of customers of department stores in Libya in two 
cities Tripoli and Benghazi by mall intercept method, 
but the number of questionnaires fit for analysis was 
only 280. In summary, the findings of this research 
pointed out that the demographic factors were not 
significant and did not impact on patronage intention, 
while socioeconomic and psychographic factors were 
significant and impact on patronage intention. On the 
other hand, store characteristics do not mediate the 
relationship between customer heterogeneity and 
intention to patronage. 
Keywords: customer heterogeneity, demographics, 
Socioeconomic, Psychographic, store characteristics, 
patronage intention.
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The intensifying mobility of international students 
and competition among private higher education 
institutions has augmented the need for understanding 
these students choice process. Information search as 
an initial stage of the choice process has been the topic 
of much research. A more challenging area of study 
is the relationship between international students” 
information search and satisfaction on a private higher 
education institution. However, literature has revealed 
that the study on this relationship, specifically in the 
Malaysian scenario, has been very scarce. Hence, 
this study aims to address this knowledge gap and 
attempts to extend previous study on information 
search by integrating satisfaction constructs into 
the framework. Data collection commenced for 
2009 to 2010 and there were 187 private education 
institutions enrolling international students. Of that, 
only 32 institutions responded and participated in 
the study. A proportionate sampling was employed 
whereby international students were divided 
according to the population and the status of the 
institutions. Structured questionnaire was used and 
two pilot studies were administered to refine the items 
in the scales using SPSS version 17. For the final 
study, to ensure a more rigorous analysis, structural 
equation modeling using AMOS 18 was employed to 
empirically test the effects of the respective predictors 
on latent variables. Results indicated that out of the 
nine hypotheses formulated, seven hypotheses were 
supported at five percent significant level. A significant 
finding is that information characteristics (institution 
attributes and information accessibility) were the 
most important predictors of information search and 
information satisfaction. A major contribution to the 
advancement of new knowledge is that the results also 
emphasized that information satisfaction in turn, is a 
significant mediator in the relationship between student 
characteristics (knowledge and involvement), institution 
characteristics (perceived risk) and information 
characteristics (institution attributes and accessibility) 
with institution choice satisfaction. This is a timely study 
as the results have addressed issues on strengthening 
the private education services sectors in line with the 
Economic Transformation Programme (ETP) effort. The 
study provides mechanisms for institutions to enhance 
their promotional programs and formulation of policies 
in improving their international students” enrolment. In 
addition, findings are of significance to the Government 
in strengthening its position to successfully transform 
Malaysia as the “major education centre of choice 
and a pivotal hub in the global education network”. 
Findings may assist institutions and the Government 
in understanding the multiple influences of information 
search affecting international students” choice. 
By allocating resources to these key factors, their 
communication and promotional efforts can be further 
enhanced. This will increase students” motivation to 
search and eventually lead to the selection of these 
institutions as their preferred destination. This study 
also contributes to the development of an empirical 
basis for future study on international students” choice 
of institution. 

